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ABSTRACT
YOUSSEF ANDREW OSMAN: Investigating the Economic Effects of Food
Affordability, Food Access, and Education on Obesity Rates in Mississippi Counties

The growing rate of obesity across the United States is a topic of great concern
considering both the health and financial costs associated with the disease. Many
researchers have sought to determine the major causes of obesity so that policy suggestions
can be made to reduce its occurrence. Some of the referenced drivers of obesity include
high food costs, poor access to healthy food, and a lack of knowledge regarding nutrition.
This thesis seeks to find the effects of county-level food prices, income, food access, and
education level on obesity rates in Mississippi counties. The analysis uses cross-sectional
data from 81 Mississippi counties. The results reveal that the percentage of a county’s
population with at least a four-year degree has a statistically significant inverse relationship
with county-level obesity rates but no significant relationship between the other variables
and county-level obesity rates is found. The results imply that increased education funding
may result in decreased obesity rates on a county level.

iii

TABLE OF CONTENTS

List of Tables

v

I. Introduction

6

II. Conceptual Framework and Literature Review

10

III. Data and Empirical Methodology

17

IV. Empirical Results

20

V. Conclusion

22

List of References

24

iv

LIST OF TABLES

TABLE 1

Descriptive Statistics for Selected Variables

19

TABLE 2

Regression Results

20

v

I.

Introduction

Researchers project that by 2030 nearly half of all adult Americans will be obese.1 The
obesity rate in the United States, measured as the percentage of adults reporting a body-mass index
of over 30, increased from 27.4 percent in 2011 to 30.9 in 2018, a gain of over ten percent. 2,3
However, large differences exist across the states. In 2019, Mississippi was the most obese state in
the country, with 40.8 percent of adults reporting that they are obese. Colorado, however, reported
an obesity rate of 23.8 percent, the lowest in the country.4 Mississippi is following trends similar
to the nation as a whole – the obesity rate in Mississippi has increased or remained the same each
year since 2011. Looking even closer, there are major differences in obesity rates across Mississippi
counties. From 2011 to 2015, Issaquena County, the least obese county, reported a 14.6 percent
obesity rate, whereas Quitman County, the most obese, reported a 55.9 percent obesity rate.
The steady rise in obesity is concerning because obesity is associated with numerous
negative health outcomes. The National Institute of Health finds that the risks of obesity include
type 2 diabetes, high blood pressure, heart disease, stroke, sleep apnea, osteoarthritis, some cancers,
and mental disorders.5 These negative health outcomes result in significant health care costs and
utilize the limited capacity of the health care system (Cawley and Meyerhoefer, 2011).

1

Source: https://www.nejm.org/doi/full/10.1056/NEJMsa1909301
Body-mass index, or BMI, is a person’s weight in kilograms divided by the square of their height in
meters. It is used as a measure of fatness.
3
Source: https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html
4
Source: https://www.cdc.gov/obesity/data/prevalence-maps.html
5
Source: https://www.niddk.nih.gov/health-information/weight-management/adult-overweightobesity/health-risks
2
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Additionally, these negative health outcomes may decrease the quality of life and reduce life
expectancy for those experiencing them.6
In addition to the slew of health concerns associated with obesity, researchers have also
examined the economic disadvantages unrelated to the cost of care, known as the indirect costs of
obesity. Cawley (2015) finds that those who are obese experience worse labor market conditions
such as higher unemployment and lower wages. Hammond and Levine (2010) find that obesity
increases occurrences of absenteeism and reduces job productivity compared to non-obese
coworkers. The authors also find that obese individuals are about six percentage points more likely
to receive disability income. Determining the major causes of obesity is important so that action
can be taken to reduce the occurrence of obesity and therefore reduce the direct and indirect costs
associated with obesity on individuals and society. Consequently, much research attempts to
identify the underlying causes of obesity.
A suggested cause of obesity is food affordability – referring to a both consumer income
and food prices. The logic behind affordability’s impact on obesity is as follows: healthy foods are
typically more expensive than their unhealthy counterparts, so as income levels rise, holding food
prices constant, we expect to see an initial increase in obesity rates as those who could not afford
enough food to be obese reach the level of consumption where they could consume enough to be
obese, followed by a decrease in obesity rates as individuals begin to have the opportunity to
substitute unhealthy, cheaper foods for healthier alternatives. Studies have supported this
relationship to some extent. One study found that, for American women in particular, an increase
in household income results in a decrease in obesity rates (Ogden et. al, 2010). If food prices fall,
holding income constant, a similar effect is expected – obesity will initially rise as people who
could not afford enough food to be obese now have that ability, then it will fall as people will be
able to consume more expensive, healthier goods versus before the food price drop. A study from

6

Source: https://www.nih.gov/news-events/news-releases/nih-study-finds-extreme-obesity-may-shortenlife-expectancy-14-years

7

Andreyeva et al. (2010) finds the price elasticity of fruits to be -0.7 and the price elasticity of sweets
and sugars to be -0.34. Using these price elasticities of demand, if prices fall for all foods,
consumption of fruit will increase more than consumption of sweets and sugars.
In addition to food affordability, another factor often accused of causing obesity rates to
rise is poor access to healthy, nutritious, or affordable food. The existence of a food desert, defined
as an area where people have reduced access to healthy and affordable food, has been often cited
by the media as a cause of increasing obesity rates.7 The logic follows that if a person is further
from a supermarket or large grocery store than they are from a convenience store, then the person
generally opts to consume at the closer convenience store which typically does not offer fresh food
options. The cost of additional travel time is greater than the perceived benefit of purchasing healthy
food. The result is an increase in consumption of processed, packaged food resulting in weight gain.
While some articles have linked food deserts to obesity8,9, virtually every study finds that food
deserts have a statistically insignificant effect on obesity rates. One study finds that people
generally do not shop at the grocery store closest to their home (Goodman, Thomson, and Landry,
2020), which does not follow with the logic of the food desert argument. Another study finds that,
when controlling for food prices, the distance from stores with healthy options did not have a
statistically significant effect on obesity (Ghosh-Dastidar et. al, 2014). A third article finds that
improved food access through the introduction of a full-service food retailer alone does not enhance
health-related outcomes for consumer over short durations (Abeykoon, Engler-Stringer, and
Muhajarine, 2017).
Lastly, an individual’s level of education may also be a factor in explaining obesity. A
higher education level may yield a better understanding of nutrition and health. McGeary (2013)

7

Source: https://www.ers.usda.gov/webdocs/publications/45014/30940_err140.pdf
Source: https://www.umc.edu/Research/Centers-and-Institutes/Centers/Center-for-Bioethics-and-MedicalHumanities/files/food-desert.pdf
9
Source: http://extension.msstate.edu/news/feature-story/2017/plan-ahead-for-healthy-shopping-fooddeserts
8
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finds that an additional 1 million dollars spent on nutrition education over fifteen years could reduce
the prevalence of obesity and overweight by 0.03 percentage points for adult Americans.
Although past works have studied the relationship between food access, food affordability,
and education on obesity separately, there is no published work comparing the impact of these
variables on obesity rates. This thesis assesses the impact of food access, food affordability, and
education level on obesity rates in Mississippi counties. Specifically, the analysis explores whether
county-level differences in food access, food affordability, and education levels explain crosscounty differences in obesity rates, and, if so, which factors are statistically more important than
others. The variability of obesity rates among Mississippi counties provides a great opportunity to
assess the impact of these key factors on obesity.
The thesis proceeds as follows. Section II contains the conceptual framework and literature
review of research studying the effects of food access, food affordability, and education level on
obesity rates. Section III outlines how the data were collected, why specific variables were used,
and the empirical methods used. Section IV presents the results and compares them to the research
hypothesis based on previous literature. Section V reviews the objective of the thesis, hypothesis,
methodology, and results, as well as the policy implications and suggestions for future research.

9

II.

Conceptual Framework and Literature Review

Microeconomic theory tells us that a consumer chooses the combination of goods and
services that maximizes his or her utility, given budgetary constraints. Specific to this thesis, a
consumer chooses the combination of healthy and unhealthy foods that maximize his or her utility,
given the consumer’s income, food prices, and his or her inherent preferences for healthy versus
unhealthy food. Obesity is therefore a consequence of the decisions made by utility-maximizing
consumers.
Based on the above theoretical motivation, this section discusses the findings of previous
literature that explores the relationship between obesity rates and food affordability, food access,
and education. Understanding previous literature is important as it informs the structure of the
empirical framework and hypothesized results of this thesis.
Food affordability – referring to both a consumer’s income and food prices – is a factor
that plays a role in determining obesity since the affordability of food alters consumption decisions.
First, consider the role of income on food consumption and obesity. Income limits the amount of
food that consumers may purchase. If food is a normal good, then an increase in income results in
an increase in food purchases. Femenia (2019), in a global meta-analysis of the price and income
elasticities of food demand, calculates a weighted average of income elasticities of food demanded
for the major food groups in North America.10 Femenia (2019) finds that all food groups have a
positive income elasticity of demand, meaning that as income increases, consumers demand more
food in every food group. These findings support the claim that food is a normal good. Femenia

10

The income elasticity of food demand is the sensitivity of the quantity of food demanded for a certain
good to a change in income of the consumer buying the good. Specifically, it is the percent change in
quantity of food demanded for a percent change in income.
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(2019) also finds the most income-elastic food groups to be meat (0.71), fruits and vegetables
(0.69), and cereals (0.68), and the least income-elastic foods groups to be oils and fats (0.48) and
dairy (0.52). As consumers enjoy increases in income, they opt to purchase “splurge” foods such
as meat and fruits and vegetables in greater proportions as opposed to foods such as oils, fats and
dairy. These “splurge” foods contain many minerals and nutrients while providing relatively
modest amounts of calories versus food groups like oils and dairy. As incomes increase and these
food groups are consumed in greater proportions, we would expect consumers to benefit from
healthier, more nutritious meals.
The cereals food group, a food group consisting of high-calorie, foundational foods to
many meals, has a very low income elasticity of demand across the world, but, in North America,
it is one of the most income elastic food groups. Because this food group contains foods with higher
calorie counts such as breads and grains, the increased consumption of cereals as incomes rise and
the consequential increase in caloric intake may drive an increase in obesity as incomes rise. Thus,
although wealthier households tend to demand more nutritious and less calorically dense foods than
their poorer counterparts, they are still consuming more food, and thus more calories, than poorer
households. It is thus possible that an increase in income can increase obesity rates.
Food prices also dictate the type and quantity of food purchased. Cornelsen et. al (2014),
in a global meta-analysis of the price elasticity of demand for food, finds that the most own-priceelastic food groups are fish, meat, and dairy products, while the least price-elastic are cereals and
fats. 11 This trend aligns with the idea that foundational foods (cereals and fats) are less elastic than
“splurge” food options (meats and fruits). If all food prices rise, diets will contain relatively more
foods that have inelastic demand such as cereals and fats, whereas, if prices fall, consumption of

11

The own-price elasticity of demand is the sensitivity of the quantity of a good demanded when the good’s
price changes. Specifically, it is the percent change in quantity of a good demanded for a percent change in
the good’s price
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price-elastic foods will increase as a percentage of the total diet. Since more nutritious foods are
more price elastic, a reduction in all food prices will result in an improved, healthier diet.
The cross-price elasticity of demand is also important when discussing the affordability of
food. 12 Cornelsen (2014) calculates cross-price elasticities for the major foods groups and finds
that an increase in the price of sweets results in a statistically significant increase in the consumption
of fruits, vegetables, meat, fish, dairy, cereals, and fats. However, if the price of sweets falls, all
other food groups will see a reduction in consumption as consumers decide to consume sweets.
Understanding the cross-price elasticities of food groups can be beneficial since prices can be
manipulated to increase or decrease the quantity demanded of certain foods. For example, if
lawmakers seek to increase the quantity of fruits demanded, a tax on sugary foods will decrease the
demand for sugary foods and increase the demand for fruits since the own-price elasticity of
demand for sugary foods is negative and the cross-price elasticity of demand for fruits is positive.
Both consumer income and food prices play a role in the food consumption decisions of
individuals. As income increases, consumers tend to purchase healthier, nutritious foods on the
margin. As food prices fall, consumers’ diets shift to more food generally thought of as healthy.
While both of these effects signal an increase in the amount of healthy food consumed by
individuals, it is challenging to determine whether obesity rates will increase or decrease following
these shifts, because, while consumers are eating healthier foods, they also tend to eat more food.
In addition to food affordability, food access is hypothesized to affect obesity rates. Food
access is a measure of a population’s ability to access a variety of different food types within a
reasonable amount of time. Consumer utility falls as travel time needed to purchase food increases
because individuals operate with a fixed amount of time. Traveling to a food retailer further than
the nearest food retailer imposes a higher opportunity cost that reflects the added travel time. This
increases travel cost and thus increases the total cost (price) of those foods located at further-away

12

The cross-price elasticity of demand is the percent change in demand for a good divided by the percent
change in price for another good
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retailers. Since individuals are utility-maximizing, if they value reduced travel time more than food
price or healthiness, individuals will opt to shop for food at the closest food retailer. Supermarkets
and grocery stores, more sparsely distributed than convenience or corner stores, carry a greater
supply of fresh fruits and vegetables. Andreyeva et al. (2008) find, in New Haven, Connecticut, 95
percent of grocery stores sell fruit while only 34 percent of convenience stores do. They also find
that 89 percent of grocery stores carry vegetables, while only 21 percent of convenience stores do.
An individual who prioritizes reducing travel time may be more at risk of obesity since the closest
foods available are typically not the most nutritious or healthy options.
Several studies have explored the relationship between food access and obesity. Goodman,
Thomson, and Landry (2020) study the food environment in the Lower Mississippi Delta to assess
the impact of food deserts on obesity. 13 They find that, on average, participants lived within two
miles of a grocery store, but that most participants chose to travel more than twice that distance to
purchase food from a large chain grocery store. Their results show that travel time is not a heavily
weighted factor regarding food consumption for their participants, and that perhaps the benefit of
increased food quality and variety, or decrease in food prices at further away food retailers,
outweigh the cost of increased travel time. The study also fails to find a significant association
between diet quality and food deserts as those living in food deserts opt to travel to purchase their
desired foods rather than settling for local, less nutritious options. Since the study finds that those
in food deserts are willing to travel to purchase food, it weakens the argument that food deserts
cause obesity.
Another study by Ghosh-Dastidar et al. (2014) examines the impact of food access on
obesity rates in urban food deserts. The researchers use survey data from two predominantly Black,
low-income food deserts in Pittsburgh, Pennsylvania, with one neighborhood acquiring a new
supermarket during the study period. Their results show that a household’s distance from store is

13

A food desert is an area that has limited access to fresh or nutritious food

13

not associated with obesity, thus contributing to the evidence that travel time does not matter as
much as other variables such as food price or preference for food type, at least for low-income
households.
Finally, Abeykoon, Engler-Stringer, and Muhajarine (2017) review grocery store
intervention studies. The review contains eleven papers that study the resulting health-related
outcomes due to the introduction of a grocery store or supermarket. The review finds that there are
no significant improvements in health-related outcomes, such as BMI or self-assessed health, for
those in the treatment group across studies, but that neighborhood satisfaction and psychological
health did show improvement. The reviewers conclude that the introduction of a food retailer alone
does not seem to significantly improve health-related outcomes on its own, at least over short
periods.
This thesis considers the idea that food access and obesity are positively associated. This
theory relies on the assumption that consumers try to minimize travel for food, and that, because
the nearest food options almost always lack healthy and fresh food options, obesity rates would be
higher for individuals further from areas with many food options. However, the literature generally
finds no significant relationship between food access and obesity rates. This is probably because
the cost of travel (both time and money) is generally less that the benefits of purchasing cheaper or
healthier foods for most individuals.
Lastly, in addition to food affordability and access, a consumer’s level of education may
influence his or her preferences for healthy and unhealthy foods. More educated consumers are
more likely to be informed about food nutrition and health than are less educated consumers. Since
more educated consumers derive more utility from eating healthy foods, they are less susceptible
to obesity versus less-educated individuals.
Several studies explore the link between education and obesity. Cohen et al. (2013) reviews
articles that discuss the relationship between education levels and obesity from around the world.
For women, their analysis finds education and obesity are inversely associated in high-income
14

countries and positively associated in low-income countries. They find the same to be true for men,
but the association is not as strong. When it comes to high-income countries, these results align
with the model that obesity rates decrease as education increases. However, for low-income
countries, this is not true. This may be due to a small number of studies that observe the relationship
between education level and obesity for low-income countries.
An (2015) studies the relationship between education level and obesity in the United States
from 1984 through 2013 using Behavioral Risk Factor Surveillance System (BRFSS) data, a statebased, cross-sectional, telephone survey system. An (2015) finds that, throughout the entire period
studied, individuals with at least a four-year degree consistently had the lowest obesity rate, while
every other group (primary school and below, some high school, high school graduate, some
college) presented similar obesity rates. These results provide more evidence that further education
reduces obesity rates.
Finally, Brunello, Fabbri, and Fort (2013) study the casual relationship between education
level and body mass in Europe. They find that the relationship between BMI and years of schooling
is negative and statistically significant for females. Specifically, the authors find that a ten percent
increase in years of schooling results in a 1.84 percent decrease in BMI. No such association is
found for men.
Throughout the literature, researchers have generally found a negative association between
education and obesity rates. As people become more educated, they become more considerate of
what they consume. The utility-maximizing, higher educated consumer prefers healthy foods over
unhealthy foods, holding all else equal, so the higher educated consumer is less likely to be obese
than a similar, less-educated individual.
To review, the literature suggests that food affordability, food access, and education level
could all have an impact on obesity rates, but the magnitude and direction of these impacts is not
always clear. As food becomes more affordable, both quantities of consumption and dietary
makeups change. However, there is no clear evidence that the benefit of increased consumption of
15

nutritious foods outweighs the increase in the general consumption of food, so the relationship
between food affordability and obesity rates is challenging to determine and likely to be sample
specific. Poor food access is commonly thought to be a culprit of increased obesity rates as people
further away from supermarkets and supercenters are more likely to be obese since the closest food
retailers typically do not sell the healthiest food available. However, the literature finds that
consumers are willing to travel further distances to shop for food at supermarkets rather than at
convenience stores. Thus, poor access itself is not a factor in causing obesity. Finally, a consumer’s
education level is thought to be an indicator of obesity. Researchers believe that those less educated
are less likely to value healthy foods as much as those more educated. Since more educated people
value healthy foods more, they prioritize the purchase of healthy foods, and all else being equal,
are less likely to be obese. The literature supports this relationship to some extent.
Based on previous literature, this thesis explores whether cross-county differences in food
affordability, food access, and education level are associated with cross-county differences in
obesity rates in Mississippi. The following section discusses the exact variables used in the
empirical analysis, the empirical methodologies, and the hypothesized results based on the past
literature.
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III.

Data and Empirical Methodology

This section presents the data and empirical methodology used to analyze the impact that
food affordability, food access, and education have on obesity rates. The sample consists of 81 of
the 82 counties in Mississippi.14
Consumer income and food prices are the two variables used in the analysis to capture food
affordability. The consumer income variable is county-level per capita personal income in 2015
from the Bureau of Economic Analysis. The food price variable is the average meal price in a
county in 2018.15,16 These two variables work together to capture affordability of food within a
county, i.e., including both variables allow for the assessment of how a change in one affordability
variable affects obesity, holding the other affordability variable constant.
Food access refers to a population’s ability to access a variety of different food types within
a reasonable amount of time. The county-level low access percent variable provided by the United
States Department of Agriculture Economic Research Service Food Environment Atlas is used to
account for food access. This variable measures the percentage of people in a county living more
than 1 mile from a supermarket or large grocery store if in an urban area, or more than 10 miles
from a supermarket or large grocery store if in a rural area in 2015.

14

Covington county is excluded due to a lack of an observation for the “low access” variable
Source: https://map.feedingamerica.org/county/2018/overall/mississippi
16
Nielsen assigns every sale of UPC-coded food items in a county to one of the 26 food categories in the
USDA Thrifty Food Plan (TFP) and then weights those categories based on actual pounds purchased per
week. Feeding America then applies county and sales tax rates to the Nielsen market basket prices to create
a relative price index that, when applied to the national average meal cost, reveals differences in the cost of
food at the local level.
15
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Education level is measured by using the percentage of a county’s population that has
obtained at least a four-year college degree. Measuring the percent of the population of a county
with a four-year degree provides a good indication of the general level of education of a county.
Since all Mississippians are required to go to school from the ages of 6 to 17, there are no crosscounty differences in compulsory education that may influence the years of education required for
residents.17 The data for this variable comes from the USDA ERS database and is an average over
the years 2014 to 2018.
Finally, the county-level obesity rates come from the Mississippi Department of Health
county profiles. These data come from the Mississippi Behavioral Risk Factor Surveillence System
which is a telephone survey that asks respondents for their height and weight. BMI is then
calculated, and obesity rates are reported for each county. The particular data used come from
surveys completed between 2011 and 2015.18
Table 1 provides descriptive statistics for all the variables in the empirical analysis. Per
capita personal income (PCPI) ranges from $17,128 to $59,132 and averages $32,177. The standard
deviation is relatively small at $4,714, meaning that many per capita personal incomes are between
$28,000 and $37,000. Low food access percentage (LAPCT) ranges from zero to about 51 percent.
Meal cost is relatively uniform across counties and has a standard deviation of only 16 cents from
an average of $3.08. College completion rates (CollegeComp) has a large standard deviation of 7.4
percentage points, mainly driven by very high rates in counties which a university is located.
Finally, obesity rate (Obesity) ranges from 14.6% to 55.9%, averaging 37.65% with a standard
deviation of 6.34%. There is a high degree of variance in obesity rates among Mississippi counties.
Issaquena County, with an obesity rate of 14.6%, is the least obese county while Quitman county,
with an obesity rate of 55.9%, is the most obese. Both are located in the Mississippi Delta.

17

Source: https://statelaws.findlaw.com/mississippi-law/mississippi-compulsory-education-laws.html

18

https://msdh.ms.gov/msdhsite/_static/31,0,211.html
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Table 1 – Descriptive Statistics

Variable

Mean

Standard
Deviation

Median

Min

Max

PCPI

$32,177

$31,756

$4,714

$17,128

$59,132

LAPCT

20.29%

17.56%

11.58%

0.00%

51.18%

$3.08

$3.06

$0.16

$2.68

$3.76

CollegeComp

17.38%

15.50%

7.37%

6.70%

47.70%

Obesity

37.65%

37.30%

6.34%

14.60%

55.90%

MealCost

To analyze the impact that differences in food affordability, food access, and education
have on explaining cross-county differences in obesity rates, the following cross-sectional
regression is estimated:
𝑂𝑏𝑒𝑠𝑖𝑡𝑦! = 𝛼" + 𝛼# 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝐶𝑜𝑚𝑝! + 𝛼$ 𝐿𝐴𝑃𝐶𝑇! + 𝛼% 𝑃𝐶𝑃𝐼! + 𝛼& 𝑀𝑒𝑎𝑙𝐶𝑜𝑠𝑡! + 𝜀!
where, for county i, Obesityi is the obesity rate, CollegeCompi is the percent of the county’s
population with at least a four-year college degree, LAPCTi is the percent of the county’s population
classified as having low food access, PCPIi is per-capita personal income, and MealCosti is the
average cost of a meal for the county.
The regression results will show the impact of food affordability, food access, and
education level on obesity rates. It is unclear the impact that food access and food affordability will
have on obesity rates since, in the literature, there is no consensus on the relationship between those
variables and obesity rates. However, some studies find a relationship between years of education
and obesity rates. As such, an association between these two variables in the results would not be
surprising. The following section presents and discusses the empirical results.
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IV.

Empirical Results

The regression results are shown in Table 2. Four model specifications are presented, with
independent variables being added to each model until all variables are included in the final model
in column 4. This allows for the observation of changes in coefficients as variables are added. If
the coefficients vary significantly across each specification, this may be indicative of a strong
correlation between two independent variables in the model that could confound results. However,
as each variable is added, the estimated coefficients appear relatively stable across specification.
Robust standard errors are used to account for heteroskedasticity in the data.

Table 2 – Regression Results

Constant
CollegeComp
LAPCT

(1)
42.51***
(1.968)
-0.2795***
(.0867)

(2)
42.70***
(1.436)
-0.2773***
(.0993)
-0.1111
(.0840)

PCPI^
Mealcost

(3)
46.19***
(8.728)
-0.2124**
(.0943)
-0.0233
(.0702)
-0.1358
(.3141)

(4)
33.11***
(12.24)
-0.2692***
(.0977)
-0.0286
(.0701)
-0.1148
(.3144)
4.388
(3.906)
81
.0728

Observations
81
81
81
2
Adjusted R
.0940
.0828
.0756
() Robust heteroskedasticity-corrected standard errors in parenthesis.
^ The PCPI coefficient is interpreted as a $1000 change in income.
* specifies significance at the 10 percent level. ** specifies significance at the 5 percent level.
*** signifies significance at the 1 percent level.
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Model 4 is the primary focus since it includes all variables that capture food affordability,
food access, and education. The first major finding is that the only variable with a statistically
significant association with obesity rate is the percent of a county’s population with at least a fouryear degree (CollegeComp), which is significant at the 1 percent level. The coefficient of -0.2692
reveals that, across counties, a one percentage point increase in the percent of the population having
at least a four-year degree is associated with a 0.27 percentage point decrease in the obesity rate.
The standard deviation of county-level college completion is 7.37%, so a one standard deviation
increase in education level is associated with a 1.99 percentage point decrease in the obesity rate.
From the mean county-level obesity rate of 37.65 percent, a one standard deviation increase in the
percent of the population with at least a four-year degree results in a 5.3 percent decrease in obesity
rate. These findings support the literature which generally finds that education levels are negatively
associated with obesity (Cohen et. al 2014; An 2015; Brunello, Fabbri, and Fort 2013).
Cross-county differences in low access, per capita personal income, and average meal cost
do not have a statistically significant effect on cross-county obesity rates. These findings align with
the past literature which finds no consensus on the relationship between these variables and obesity
(Femenia 2019; Goodman, Thomson, and Landry 2020; Ghosh-Dastidar et al. 2014; Abeykoon,
Engler-Stringer, and Muhajarine 2017).
The adjusted R2 of Model 4 is .0728, indicating that the model’s predictive power is not
very strong, and that actual observations typically lie relatively far from expectations of the model.
However, the relatively low R2 is common in cross-sectional studies.
In conclusion, the results show counties that have a higher percentage of the population
with at least a four-year degree have lower obesity rates. No such association is found between
obesity and county-level low access to grocery stores, county-level per capita personal income, or
county-level average meal cost.
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V.

Conclusion

Because obesity is associated with numerous health consequences and financial
disadvantages, and since obesity rates continue to climb across the United States, it is important for
researchers to study what is driving the increasing obesity rates across the country. If the major
causes of obesity are discovered, policy can be enacted to counteract these effects in an attempt to
reduce obesity rates as well as the direct and indirect costs of obesity.
The aim of this thesis is to discover which variables, based on the economic theory of the
consumer, play the greatest role in explaining cross-county differences in obesity rates in
Mississippi. This thesis uses data on county-level meal prices and consumer income (both to
capture food affordability), food access, and education level. The results from ordinary least
squares regressions reveal that education level, measured by the percentage of a county’s
population with at least a four-year degree, has a statistically significant negative association with
obesity rates. Cross-county differences in meal prices, consumer income, and food access do not
have a statistically significant impact on cross-county differences in obesity rates. Several policy
implications stem from the results of this thesis.
Programs that fund health or nutrition education may provide a means of reducing obesity
rates. Additionally, other legislation that encourages more individuals to pursue a four-year degree
may help to reduce obesity rates. As consumers become more conscious of what they eat,
consumption behaviors are expected to change in favor of healthier foods. The resulting effect is a
decrease in obesity rates.
The results suggest that the introduction of a full-service food retailer may not reduce
obesity rates since the relationship between food access and obesity is not significant. It is also
22

possible that an increase in personal income will not result in a reduction in obesity rates since, as
incomes rise, people consume more healthy food, but still consume more food than before.
Further research should expand on the premise proposed in this thesis. The use of crosssectional data does not account for changes in all variables over time. With panel data, regression
models could account for changes in the key economic variables within a given county, thus
allowing us to see how obesity rates in a county change given changes in that county’s economic
variables. Ideally, the best way to approach this question would be using individual-level data since
the economic framework considers individual behavior as opposed to county-level behavior.
Using more detailed data than those used here may also be an avenue for future work. The
available data does not capture changes in the prices of food deemed “healthy” and “unhealthy”.
More often than not, changes in food prices are tracked by placing them in food groups such as
cereals or dairy, but there exists healthy and unhealthy food in all categories. A food index that
explicitly tracks changes in the prices of healthy and unhealthy foods would be useful in
determining the impact of a relative price of healthy or unhealthy foods on obesity. Understanding
these relationships will provide guidance on whether subsidies on healthy foods or taxes on
unhealthy foods can help reduce obesity rates.
Determining the cause of obesity is a complicated task, and there are likely dozens of
variables that have an impact on obesity rates. It is possible that there are variables excluded from
the model that confound the results. For example, education may be correlated with another
variable that decreases obesity rates, so the impact of education on reducing obesity rates may be
overstated. Future researchers should consider other variables that may play a role in determining
obesity, such as peer effects or marketing.
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